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Detection of aortic graft infection by
18-fluorodeoxyglucose positron emission
tomography combined with computed
tomography
Gustaf Tegler, MD,a,b Jens Sörensen, MD, PhD,c,d Martin Björck, MD, PhD,a Irina Savitcheva, MD,c
and Anders Wanhainen, MD, PhD,a Uppsala, Sweden
Functional in vivo molecular imaging is provided with 18-fluorodeoxyglucose positron emission tomography (FDG-
PET), which can detect cells with high glucose turnover. FDG-PET is an established imaging tool in oncology but has also
been used in infectious and inflammatory diseases. PET combined with computed tomography (PET/CT) shows the
metabolic activity with precise anatomic localization. More than 2000 scanners have now been installed worldwide, and
with better availability, this hybrid method has the potential to become an important imaging tool in the management of
suspected aortic graft infections, especially in patients with low-grade graft infection. We report a patient with a suspected
aortic graft infection that was confirmed and anatomically localized by FDG-PET/CT. An extra-anatomic bypass and
extirpation of the aortic graft was performed. The perioperative location of the graft infection coincided exactly with the
place of FDG uptake shown on PET/CT. The patient had an uneventful postoperative recovery and did well during 6
months of follow-up. (J Vasc Surg 2007;45:828-30.)Aortic graft infections are rare but life-threatening for
the patients and represent major challenges to every vascu-
lar surgeon. The early signs and symptoms can be subtle
and nonspecific. Commonly used imaging methods to de-
tect graft infections are computer tomography (CT) and
magnetic resonance tomography.1 They both rely on mor-
phologic changes secondary to infection in the perigraft
tissue, which are not always seen in the early phase of aortic
graft infection. Conventional nuclear medicine techniques,
such as leucocyte scintigraphy, provide functional molecu-
lar imaging that allows early detection of graft infection
before structural changes can be observed. They do not,
however, provide relevant morphologic and anatomic in-
formation.2
Positron emission tomography (PET) provides functional
in vivo molecular imaging. The tracer 18-fluorodeoxyglucose
(FDG) signals for increased metabolism and detects cells
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828with high glucose turnover. FDG-PET is an established
imaging tool in oncology but has also been used in infec-
tious and inflammatory diseases. PET combined with CT
(PET/CT) shows the metabolic activity in precise ana-
tomic localization.3 Given this background, we hypothe-
sized that this hybrid method had the potential to detect
low-grade aortic graft infection.
CASE REPORT
A 60-year-old man fell ill with fever and shivering. A subcuta-
neous abscess in the right thigh was identified, and the medical
history revealed that a Dacron aortobiiliac bypass had been per-
formed 18 months previously. Results of blood and abscess cul-
tures were negative, with slightly elevated C-reactive protein
(CRP) level and leukocyte count. Antibiotic therapy was initiated,
and the patient became symptom free and CRP was normalized.
Although the patient now was asymptomatic, a blood-born
infectious embolus from the infected aortoiliac graft was sus-
pected. A CT scan revealed a close anatomic relation between the
aortic graft and the duodenum (Fig 1, a). Small gas bubbles were
identified, but whether these represented an aortic graft infection
or gas within the duodenum remained controversial. A FDG-
PET/CT scan, performed using a standard clinical protocol with a
GEDiscovery ST PET/CT scanner (GEHealthcare, Giles, United
Kingdom), showed an intense abnormal FDG uptake at the site of
the graft bifurcation (Fig 1, b).
An extra-anatomic bypass and extirpation of the aortic graft
was performed. The graft legs had been crossed during the initial
/CT
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duodenum (Fig 2). The localization of the kinked graft with its
green discoloration coincided exactly with the place of intense
FDG uptake on PET/CT.
Bacterial culture of the graft showedEscherichia coli, Enterococcus
faecium, and Klebsiella pneumoniae. Postoperative recovery was un-
eventful, and the patient did well during 6 months of follow-up.
DISCUSSION
CT is considered an accurate method for diagnosis of
advanced graft infection when, for example, periprosthetic
abscess or aortoenteric fistula is present. Fukuchi et al3
compared FDG-PET with CT among 33 cases with sus-
pected aortic graft infection. They found that the sensitivity
and the specificity of PET was higher compared with CT
(91% vs 64% and 95% vs 86% respectively).3 The lower
sensitivity of CT resulted in failure to identify cases with
low-grade graft infection. The PET/CT hybrid technique,
used in the present report, combines the two diagnostic
modalities, which enables precise anatomic localization of
highly sensitive functional information in a single session.
Inflammation and foreign body reaction is present dur-
ing the normal healing process, which may result in false-
positive FDG uptake. Fukuchi et al3 found that this normal
inflammatory reaction was associated with diffuse FDG
uptake along the aortic graft, whereas true infection was
Fig 1. Aortic graft infection displayed at (a) computed
emission tomography (PET)/CT. CT shows a close ana
duodenum (green arrow) as well as small gas bubbles c
intense FDG uptake at the site of the aortic graft at PET
Fig 2. Operative finding of green-graft syndrome.associated with focal or segmental uptake. When diffuseuptake was used as the positive criterion, the specificity
decreased to 64%.3 The time for normal postoperative
inflammation to disappear after aortic surgery has not yet
been established, but data from other surgical procedures
suggests 6 to 8 weeks to be expected.
FDG-PET scanning involves exposure to ionizing radi-
ation. The total dose of radiation is small, however, usually
around 7 to 10 mSv. This compares with the 1 to 3 mSv
average annual background radiation in Sweden and in the
United States, whereas some areas, such as Denver, Colo-
rado, have levels of background radiation 10 mSv per
year. The radiation exposure is 0.02 mSv from a chest
radiograph and 8mSv from a chest CT scan. The tracers are
used in extremely small, nonbioactive doses, and no side
effects have been reported for any available PET tracer,
including FDG.
The most important limitation is that the technique is
not yet generally available, and to our knowledge, only two
case reports have been published on the use of FDG-
PET/CT to detect graft infection.4,5 The first PET/CT
prototype was developed by David Townsend and Ronald
Nutt at the University of Pittsburgh Medical Center in 1998,6
and the first United States Food and Drug Administration–
approved commercial system was available in 2001. Now,
many centers invest in PET/CT equipment. Until recently,
Uppsala University Hospital had Sweden’s only PET/CT
scanner, but by the end of 2006, six additional centers will
have a scanner. According to industry representatives,
about 1500 facilities in the United States offer PET/CT
scanning services, and 2000 scanners are installed world-
wide.
Until recently, a PET center required a cyclotron and a
radiochemistry laboratory on site to produce FDG. Now
however, multiple sites make FDG and distribute it to
centers, so now all that is required to perform the imaging
study is the PET/CT scanner. Thus, the cost is reduced,
and the price for a routine FDG-PET/CT is now about
$2000 to $3000, four times the cost for CT alone.
With better availability, this hybrid method has the
ography (CT) and (b) 18-fluorodeoxyglucose positron
relation between the aortic graft (yellow arrow) and the
o the aortic graft (red arrows), with the corresponding
(white arrow).tom
tomic
lose tpotential to become an important imaging tool in the
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our patient, early diagnosis with PET/CT had the ben-
efit of an early treatment of the graft-enteric fistula,
before life-threatening sepsis or gastrointestinal bleeding
occurred.
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